Early induction of secretoneurin expression following kainic acid administration at convulsant doses in the rat and gerbil hippocampus.
The expression of secretogranin-II and its major proteolytic product secretoneurin (SN) is under the control of neuronal excitation, as demonstrated by treating rats with the excitotoxic kainic acid (KA). Differences in the structure and function of the hippocampus in rats and gerbils have been described; these suggest possible differential reactive responses to KA. In the present study, the SN immunostaining pattern in relation with cell damage is analyzed from 6 h to 4 days following KA administration in rats and gerbils. Dramatic differences in the expression of SN were found in the hippocampal complex following KA administration in gerbils and rats. A robust increase in SN immunoreactivity was detected in the pyramidal cell layer of the rat hippocampus, especially in the CA1 area. In the gerbil, however, a strong increase in SN immunostaining was detected in interneurons of the hippocampal formation, as shown by double-labeling immunohistochemistry to SN and the calcium-binding proteins parvalbumin, calbindin, and calretinin. In addition, no damage (in the hippocampal formation) or moderate damage (in the entorhinal cortex) was observed in the gerbil, in contrast to the rat. The administration of KA and the GABA-B receptor inhibitors (CGP56999A or CGP36742) to the gerbil resulted in a strong rise in SN immunoreactitivty in the CA1 pyramidal cell layer of the hippocampus, as in the rat. However, no increased cell damage was observed under these conditions. The present data provide evidence of a species-differential reactive response to KA that might be based, in part, on distinct inhibitory intrahippocampal circuitry.